JORDAN ALGEBRAS
In this note, we outline a method which reduces the determination of the collineation group of a division ring plane to the solution of certain algebraic problems-in particular, to the question of when two rings of a certain type are isomorphic. This method is then applied to planes coordinatized by finite dimensional Jordan algebras of characteristic 5^2, 3, and their collineation groups are determined. Complete arguments and detailed proofs will appear elsewhere.
1. Let 9? be a nonalternative division ring, let 7r(9î) be the projective plane coordinatized by 9Î, and let G(T) be the collineation group of 7T. Then (see [l ] ) G(w) possesses a solvable normal subgroup whose structure is known, the elementary subgroup, such that the factor group is isomorphic with the group of autotopisms of 9Î, .4(9$). Also, i4(9î) «Jî(7r), where H(if) consists of those elements of G(w) which leave fixed the points (00), (0), and (0, 0 (1, l)a-(a, b) . If all admissible pairs can be determined, then we will know what each coset does to the point (1, 1) , and can actually begin to look for coset representatives.
At this time, we need Upon recoordinatizing, we find that (9Î, +) and (© a ,&, +) are isomorphic under the trivial identification of elements, and that multiplication in @ a ,& can be defined by
where R x and L x represent right and left multiplication in 9t.
2. In trying to find all admissible pairs when 9Î is a finite dimensional Jordan algebra, one needs to prove the following theorem which is an important tool in the subsequent analysis. The next step is fairly long and difficult, and consists in using in various subtle ways the assumptions that @ a ,6 is commutative and satisfies the Jordan identity All that remains, then, is to determine the automorphism groups of these Jordan algebras. But this has been done for most of the classes of such algebras, and for a complete account of what is known about the automorphism groups of Jordan algebras, see [3, pp. 190-191] .
